Impaired mechanisms of leukocyte adhesion in vitro by the calcium channel antagonist mibefradil.
Enhanced adhesion to the vascular endothelium and excessive trafficking to extravascular locations can lead to serious tissue injury and destruction. Therefore, interfering with molecular mechanisms of leukocyte adhesion to the vascular endothelium is an important goal to block diseases like chronic inflammations and atherosclerosis. We studied the influence of the calcium antagonists mibefradil (T-type channel blocker), amlodipine and verapamil (both L-type channel blockers) on mechanisms related to leukocyte adhesion using isolated peripheral human blood leukocytes. Mibefradil but not amlodipine and verapamil attenuated leukocyte adhesion in vitro. Regarding the mechanisms we found that mibefradil reduced the surface expression of beta2 integrins and L-selectin. The immobilization of the beta2 integrin subunit to the cytoskeleton that was inducible by receptor cross linking was impaired. Mibefradil was able to significantly inhibit the formyl-methionyl-leucyl-phenylalanine (fMLP) induced calcium rise, which suggests that mibefradil interfered with integrin signaling through blocking the intracellular calcium rise. SK&F 96365, a blocker of the capacitative calcium entry had no effect on cell adhesion and was less effective to influence integrin mediated mechanisms than mibefradil. Our data suggest that mibefradil or chemically related substances are promising to serve as potent drugs to prevent excessive adhesion of leukocytes.